Cu2+ induces Ca2+-dependent neurotransmitter release from brain catecholaminergic nerve terminals.
CuCl2, ZnCl2 and NiCl2, but not CdCl2 or CoCl2, induced transmitter release from superfused rat hippocampal and striatal synaptosomes preloaded with, respectively, [3H]noradrenaline and [3H]dopamine. Cu2+ was the most potent and effective, acting in a concentration- (0.1-300 microM) and time-dependent (peak effect occurring at 2-3 min) manner. The amount of Cu2+-induced release over a 5 min period is similar to that induced by depolarization with high KCl or the K+ channel blocker 4-aminopyridine. However, the time course of the Cu2+-induced release is slower and the effect of Cu2+ is not reversed by washout. Cu2+-induced catecholamine release requires extracellular calcium (Ca2+) and is inhibited by the Ca2+ channel blocker Cd2+, and in the case of noradrenaline, by the voltage-gated Na+ channel blocker tetrodotoxin. The ability of Cu2+ to induce massive Ca2+-dependent transmitter release from brain catecholaminergic nerve terminals may contribute to the neuropathological processes associated with Cu2+ toxicity in Wilson's disease.